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(57)Abstract: 

PURPOSE: To utilize a combustion temperature for 
which detection sensitivity is high and variation rate is. 
low so as to improve detection accuracy by detecting 
inter-cylinder pressure of an internal combustion 
engine, calculating the combustion temperature 
based on this inter-cylinder pressure, and detecting 
existence of misfire based on the combustion 
temperature. 

CONSTITUTION: Pressures in respective cylinders in 
an internal combustion engine are detected by an 
inter-cylinder detection means A. Combustion 
temperature is calculated by a combustion 
temperature calculation means B based on the 
detected inter-cylinder pressures. Existence of misfire 

is detected by a misfire detection means C based on the calculated combustion 
temperature. Detection sensitivity of combustion variation is improved by the combustion 
temperature in the internal combustion engine, since a variation width of the combustion 
temperature against for the variation width of the combustion pressure is amplified. The 
change rate of combustion temperature is decreased from that of the combustion pressure 
for variation of an operational condition. Therefore, judgement accuracy is thus improved 
since the judgement reference value of the combustion temperature need not be changed 
more remarkably than that of the combustion pressure. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Fk.h .e-failure detection equipment of the internal combustion engine characterized by to 
have a cylinder internal pressure detection means to detect the pressure in each gas column of an 
internal combustion engine, a combustion-temperature operation means to calculate combustion 
temperature based on the cylinder internal pressure detected by said cylinder internal pressure 
detection means, and a flame-failure detection means detect the existence of a flame failure based on 
the combustion temperature calculated with said combustion-temperature operation means. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s ] 10ws the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the equipment which detects an 

interna] combustion engine's flame failure. 

[0002] 

[Descriplion of the Prior Art] Generally, if a flame failure occurs in an internal combustion engine, 
various ; t aiUs. such as increase of the exhaust air injurious ingredient by discharge of an unburnt 
fuel, ovL;ucL.ang-izing of a catalytic converter, an after bum, and rotation fluctuation, will occur. 
Then, generating of a flame failure is detected and carrying out amendment control of fuel oil 
consuin^ icn, the ignition timing, etc. so that generating of a flame failure may be controlled is 
perfonr; d ; .t the time of flame-failure detection. 

[0003] la addition, as equipment which detects a flame failure, there is a thing (cylinder internal 
pressure deletion method) which detects a flame failure, or a thing (air-fuel ratio detection method) 
which dotec f ? a flame failure from fluctuation of the air- fuel ratio of exhaust air conventionally from 
fluctuation (lor example, JP,3-31564,A etc.) of what detects a flame failure from rotation fluctuation 
of a crar.icsb;. \X (rotation fluctuation detection method), and cylinder internal pressure. 
[0004] 

[Proble; t : > < ■) We Solved by the Invention] However, there were the following problems in each 
above t; lure detects n equjp:nnV\ That is, in the thing of arotation fluctuation detection 

method, in order to detect a flame failure based on the detection result of rotation fluctuation of a 
crankslv r, inverted inputs from a drive system, such as at the time of irregular road surface transit 
etc., m; orrect-detect. and the detection precision of a flame failure was low. 
[0005] i c over, in the thing of a cylinder internal pressure detection method, in the field where 
increase o r nig pressure::, such as an idle operating range, is small, distinction with a flame failure 
and normal combustion was difficult, and flame-failure detection precision was low. Moreover, in 
the thi. of . air-fuel ratio ejection method, in order to detect the oxygen density under exhaust 
air, ree "ir "clay is inrge. >! oreo\ c \ since the output of an air-fuel ratio sensor was maintained by 
Lean like tliu xlame failure when performing Lean Air Fuel Ratio Control, there was a problem that 
deteclk ' of p Dame failure was difficult. 

[00061 : jniion is ir ; c in vk e " li s conventional actual condition, and aims at offering the 
flame-,.. ... jlc-jtkn equij at ..-.c ii; j nal combustion engine which can detect a flame failure 
with hi-" :: vision by all operating :;:.^;e. 
[0007] 

[Mer: iviiv; i:>e Pr^Y.om] For thk. reason, the flame-failure detection equipment of the 

interna] c ist; on enjrin" c jr.ce.tr." t is invention equipped with and constituted a flame-failure 
de ect* ) . : . ;s C coitct u\c ■ -::iste. : of a flame failure based on the combustion temperature which 
ca.cn: •'. ! cojuhus'.i.- :v.;v_ r ure operation means B calculate combustion temperature 

based . ch /Jii !e: iaternV. pres.- 1 . re detected by cylinder internal-pressure detection means A 
de' :c: . .. aw;.' i: aci\ c ; cq?.::-.\a of ;n internal combustion engine, and said cylinder internal- 
pr ;r iei • ;non means A. and said combustion-temperature operation means B, as shown in 

dMv.; 

[0 X 
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[I .n. ; j ■" .x ; ;o: ; - :h this configuration detects the cylinder internal pressure 

(f '.w/ j j v\i;.iuc)L iooi i./.urjal pressure detection means, from the formula of PV=GRT, 

c, : iiis 1 . Y :i ten ■ • ~- ■; atiii -c 'lcnever [ cylinder internal temperature ]) T with a combustion- 

te . : 1 :r/. . and (. ;c :z ;s a flame failure based on said combustion temperature P 

w i . . s i . .. . j Y I *;■ . . ■ l j ■ . : ' : erel: y , the d et ection sensitivity of a flame failure is improved 
cor.:pa .....w". v. ded ' da;r;. Y lure based on change of cylinder internal pressure (or 
indie;, a .ean ef.ee: i ve pre. sure) - it can make — with — **** — even if it is a operating range with 

tlu c. i ' Y ir*j v.ires, such as an idle operating range, distinction with a flame 

fa *d. . perfor m d good. 

[0.0.' Y..- i. it: jycle i 1 fact even if it is an Otto cycle engine, in the after [ a 

tc; d \ J::?: '! c Y.' which can be set like a combustion line, combustion near 

i? ic Y c 1 >oru 1 i: : : Ying - rcssure P does not change since the volume V increases 

e n i c c. 1 v u I o gas jr. a cylinder by combustion) is performed. That is, the 
c ir er v i p^-s;Te ( 'Y;.:^ r: . -ire) P detected by the cylinder internal pressure detection 

n sii ; - ; 'j j s a : r p ress : : e Pma x. Even if it is abbreviation regularity near, 

c 1st ■ . e ! ind : internal temperature ]) T is set in the meantime, and it 

isi.se iii; a i oia:. further, ic will turn and the rise will be continued. 

Ti ■ • : : :o ; ra j ; Y . . «. on ; tirin l ressure P (for example, with the cylinder internal 

p?»ss re ! i ; i a coin;: :^ssion end, or the maximum pressiire at the time of a 

f! fr • r 1 \ at tl. ' :ne of combustion Since the range of fluctuation (for 

e l f 1 icmpt arc / of the start of compression or a compression 

er . j • u .lie tii .e of a fiame failure, and a difference with a maximum 

tc :erati : l T v. dl be amplified as compared with a difference 

T . cha w »c wd. vnprove compared with what detects change of 

a bus i: . 1 1. ' : ler ii.t- : .iai ;: . assure. 

[' ] 1^ r l u ire T uecon s-js small as compared with a firing pressure P 

a 00 ' !:g tc - iange foperational status (rotational speed and load), 

tii : _ 1 . id gp s. lire I and the gas weight G (intake-air-flow + fuel 

w t) Y. peed -v- a load is small — this — that G becomes small will 

a' th ■ stion « n era lure T from the relation of PV=GRT. moreover - 

Kc 1 ' \ ure F ; i he jas weight G become large when rotational 

s o* >>ecc in ; wi ll act in the direction which lowers 

c • T 1 (ion ' '= Y RT. Therefore, at the rate that a firing pressure 

P ation ; i r and a rate that combustion temperature T 

c l mbi . on tc nerature T changes becomes small sharply. 

[ r -i . ryt : .nr; , a criterion value a lot by the thing based on a 

f: pro re ii e) ] «. . d jcasion of detection of change of a combustion 

c io ;c j. * j * cha • o Y • x rational status to change a criterion value a lot 

b ; tl ral . Y ju.nnent precision will improve also at this point. 
[' ! 

[! p : inv i: explained based on a drawing below. In 

d ^ il; • I fro : ai cleaner which is not illustrated through the air 

f • k • flo- . 11 : r intake duct 3, a throttle valve 4, and an inlet 

r : Y • for jc- :;ding to each gas column at each branch section 

c : Y n va . . Y : n electromagnetic fuel injection valve which 

e ,a len o It is carried out and is closed, it is energized 

v • 1 ; : ro : i Y- n ■ ioncd I ater s opens, and carries out injection 

s Y ( z i fi e j id controlled by the pressure regulator by the 

p e- ei :d ^ in 

[• 1 p t at :ac '. jii chamber of an engine 1, based on the 

i; n a, • t: nj; . k it,:., don is carried out to gaseous mixture, and it is 

b : n, i. ■ ii • ' Yc vi ^ed v. iih the cylinder internal pressure sensor 8 of 

tl vi r i : xi ; v Yr^o- Lectric element. The output signal of this 

c ( r . : .,...i :te a control unit 50. And from an engine 1, exhaust 
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